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(54)Title: NOVEL VEGF-LIKE FACTORS 

(57) Abstract m . 

A novel human gene having a significant homology with a VEGF-C gene which has been isolated by the PCR method with the use of 
primers designed on the basis of the sequence of EST assumed to be homologous with the C terminal part of VEGF-C which falls within the 
VEGF family; mouse and rat genes which have been isolated on the basis of the human gene isolated above; a protein encoded by the 
above-mentioned human gene which has been isolated by transfering the gene into Escherichia coli and expressing it therein. It is expected 
that the isolated protein and genes are applicable to, for example, gene therapy for VEGF-D gene coloboma, wound healing and the 
promotion of collateral vessel formation. Moreover, it is expected that VEGF-D protein inhibitors are usable as novel anticancer drugs, etc. 
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<^&o ^©^T-fcM&rig^ftT^S^JH* 5 . JfoWftJ^flSfifc^H^ (vascular 
endothelial growth factor. fcJ.~r\ r VEGFj t^TSo ) T"£>£o VEGFfi, iftg 

^Kt$S^"£-£>£(Senger,D.R.et al, Science, 219:983-985{1983);Ferrara,N a 
nd Henzel,W.J. Biochem. Biophys. Res. Conanun. , 161 :851-858{ 1989) ) 0 t. h VEGFjil 
iST-tcJi, 8o©ji^v U ^0X77^f ^>>^ r CDiitN(c < i: & s 12K 16 

5, i89 s ^^206©-^^ smfrztezmm&y-zrzj y-tfnzf&zti, 

VEGFA5S^^^s^5^^->$^-rc:i:A s $g^^tlTV^S(Houck,K.A.et al. Mol. 
Endocrinol. 5, 1806- 1814( 1991 ) ) 0 VEGFtCii, Ef^ft&S^tfcT'fc 3f It 

-1##&U VEGF©flt-l-v£Dig£#. is?l-)lfc'MlzmgX'&2>Zii&mg;£ 
*lT<^£(Vries,C.D.et al. Science, 255:989-991(1992)) 0 

VEGFCD^f^S^i: LTIi, .2 fttT'lCPlGFf Placental growth factor)^PDGF( 
Platelet-Derived Growth Factor)#i£g|£*lT;fc tK rfa ^ F*3 ^Bfla tc ^ lf5i 
{£JIf£t££ ; £-f 3£ £ #7^*1X^3 (Magi ione, D. et al. Proc. Natl. Acad. 
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Sci. U.S.A. 88, 9267-9271(1991); Betsholtz, C. et al. Nature 320, 695-6 
99(1986)) 0 ££lCgj£lC&oT^ VEGF-B(01ofsson, B. et al. Proc. Natl. Ac 
ad. Sci. USA 93, 2576-2581(1996)), &tfVEGF-C(Lee, J. et al. Proc. Natl. 

Acad. Sci. USA 93, 1988-1992(1996); Joukov, V. et al. EMBO J. 15, 290-2 
98(1996))#i}ijg|£*l£o 

SCt^f^tltUSo & fz, 3 ft ©VEGF 7 y> 5. ij _ {£lfa^C7)^T-& < N jfQ 

ananas u >Mna^ LjfiiMflacD^btii?!^ u >j^(ommiz t, w# lt 

£#/7<i££ftT^3o fi£-?T, SIS, VEGF7T ^ 'J— li N 3tfflfc#r3£81$g 

*#gBj§i±, vegf y t ^ x )-izmr^mmu^>j^ynaxum^>^yn^zj 

ttZWmmte, ^i£^D-^>^^tl7tVEGF7T 5. U -<E> - o 4 VEGF-C i: * =E n 
v — £ ^ o fcit fS^fDf&^t £ GenBank^— * ^c— ^ 4>CDEST< Expressed sequence 
tag )&tfSTS( Sequence tagged sites)(C# LT?t ofe 0 -?©*£^ 4 VEGF-C©C;fc*ggfl 
#tC*-E oi;-^^^Sh^^^tiSEST^^,^fc*L?to^VN-r',C©ie^J^SiI7- 
^l' v-^iSItU^'RACE^^OTRACE^T-^^r^cDNA^Ji^L, JglStLfcoili 
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Lfct hVEGF-DjIfc-T^&lC^Xfccktf^ * h ©VEGF-DjUk^ 1 £ 5 C £ 

(2) 2(CsBiliCDDNAi:M-r >TX-r -SDN A^zj—h'-T?, 

(3) ( 1 ) tC§B*E£>* >;^ft£=r— FT£DNA, 

( 4 ) id^'JM : 2 tCsBtfc^DNA^W ^ V *V XT-5DNA, 

(5) (3) ifcfcfc (4) tzi3«&CDDNA£^tf-<^*-. 

(6) (5) \zumv>^>7 * -zmtrf- 2>Bnmm&, 

(7) (6) izmmmm&WkfczmmTzztzttmt-rz. a) ztz& 

(2) fcSBtt©* W*^ ft 

(8) (1) £fcl± (2) icsBig©* If Kfcg^T 

(9) (1) ifcfc* (2) (CBB«cD^>>'^Hi:^+i->r;i/i;cD^rStt^ 

^tb-r^x-e^^tf. (i) *fc»4 (2) t3iB«©^>/^stc^i^-r^fb^ 

(10) (9) tc|3«60^fi£{cJ: ^mgl^ns. ( 1 ) £fcti (2) icIBifiE© 
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*%.W(D9>^Vm. (VEGF-D) tt^VEGF-CfcttL^fc&ffiigtefcWUTfc'KVE 
GF7 t * U -©^4#|©B^^5hfA £ ft£ 0 VEGF& x $S£©pg£*5tt*jfilg 

©P^^iSto^n^^wjag^^^tz^^^LT^^z ^nxij D,*^Hjj 

<D * > y |BJ $S cd £ fa 0 x l> £ £ % * e> ti 2> o 

13? L< litl©7 5 M&LT, *#P£c7)VEGF-D{l£&^£j!ja;i 

<E> 2: L T Ji\ ^Jx.(i> OE-PCR (overlap extension polymerase chain react 
ion) &(Gene 1989 77(1) p5l) U£<D?3&&mif £ft£o 

0'Jx.li\ MmmT"$>tll£. «Lmtt:2lz&Wl<DdVlA8Lmi>L<t±*<D--lBi% ra- 
ft LT.ffe^^&^tDDNAlcttl^W ^'J *W -tf — >£?t -5 C £IZ£ y),%L 
Wt hVEGF-D©*^Dy^ffe©^^^c,#g|t-SCi:(i x itS*/^ o 2> c 

afl^T-^So fll<D£.®}£ LT(±, 0"Jx.«, t^^ n ^«>K ? £> 

VEGF-Di:^t^tcl5|^^^>y5^M^3-h--r^DNA{i N fi!#J*^ : 2(C52«<£> 
DNAfciimif5lNfflfB]+££*f-r£o cctg^iPJtitlt < i: &70%W± N 
^ L < (i80%W±, J; L <<i90%W±CDK?iJ<J5(p]-tg;$fg1- o 

£^-t*fcf. WTOttK T-&£o EU*), ExpressHyb SolutionT*68 o CT-30^-[g]r l/M 
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~100°CT2~5#Pig^l*U*±T-a^t-£o^L^ExpressHyb SolutiontC7"D — 

y % ;jn 7L z> e y a - y * & ts mm iz xn# x. , 68°c -55°c num. v ? v ^ > h 
-c2n$ia;w yv -e— ^>a >£fT-5o^©2xssc,o.o5% sDs?gr«-^io^p^-ro 

» 40^1- £ o 45°Ctf)0. lxSSC, 0. IX SDSjg*fc-e3#Ba8fc#r So *- h^iS*??? 

>«>lfef^©-f?'J*^-y-ii> WTcD$P<T-fe^o BP*k ExpressHyb SolutionT"68°C 
T"30#Pri]:ru/W :/U ^^*— :/ 3 >£;fe;i&? 0 v^TM v h-7*7^;H 

tzyn — y%95 e C~~l00°CT:2~~5ft?3£f&L, *±T-^t5o fr L^ExpressHy 

b soiution£7*D — y*mz.z> 0 yv — y&<atsmmzxtimz_^ eS'CT'lB^/x 

<< yWJM — is3 >£fr? 0 ^©2xSSC. 0.05% SDS»fftT*104Mffl-r.^, 40 

50"C©0.1xSSC. 0.1% SDS?g?&T'40flf^ jfc4»HHS8i**IR b g;L&# 

Tfi. VEGF-C&3- KT *DNAf W 7<J ^XU^i^m-ifeS^i:^ 

#$6iyj©DNAfciu ^^B^©VEGF-D^^^^^>^^Hi:LTiEM-r-Sfe 
«)Cffll^ti* 0 BP^. VEGF-D£ 3 - K"T3 DNA (tW*l£ % K?iJ#^ : 2tc|Ett<D 
DNA) £i£M^^^*-£^&^ ^^^-fcTT^l^AU mbWfc 
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pGEMEX-l(Promegatt^) > pEF-BOS( Nucleic Acids. Res. 1990 18(17) p5322) 

, cho« , cos« & # t&m iz m v ^ s> n & „ 

(3 «t * oj r&fb * L < fc* fcfcJSMH, H , Jg iz Ji £ itift t «fc 3 rtl m * L < li tfciSftia > Kit 

e>n*»f»^nfci3T;ft:*ffl^-rvEGF©s£ftA«nj 

ttl§i&;£gB{££BJEi£<7)fc bm<fc(3if£^-f 3CDR grafts, t hcD^CQi: 

ftgl-tZJjfetet'ftmfbtlZo tfbnfeVEGF-D^>M-^SX{±^CDjaWi^T 
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Agtll, ZAP&i:*) £ffll*fccDNA^>f 7^ U— fcftSKlU Cl4x£LB-T:tf d-;*± 

n y ^-C >^ r ^j (Skolnik EY, Margolis B, Mohammadi M, Lowenstein E, Fis 
cher R, Drepps A, Ullrich A, and Schlessinger J (1991 )Cloning of PI3 kin 
ase-associated p85 utilizing a novel method for expression/cloning of ta 
rget proteins for receptor tyrosine kinases. Cell 65, 83-90) IZ&tyM^l'f 
ZZt&nMtX&Zo *%B^©^>^^M*SRF^^^fe(iGAL4?js£^M 

tz^ALT^js^-a-^ (»eamartT-*iBWi©^ w**R*:*g£T** 

> &W.UX § -5 ) r two; \^'Jypi/^fi»j ( fMATCHMARKER Two-Hybr id Sy 
stemj , rMammalian MATCHMAKER Two-Hybrid Assay Kitj , TMATCHMAKER One-Hy 
brid Systemj (Hf *L&clontechHS£K r HybriZAP Two-Hybrid Vector System 
j (stratagene^iHOs r Dalton S, and Treisman R ( 1992)Characterizati 
on of SAP-1, a protein recruited by serum response factor to the c-fos s 
erum response element. Cell 68, 597-612j ) tzft^mOL? ZZbbutf&X'&Z 

zztw^mztizmm (mint. tf&'&ft&mm. #««wa*,L<tty>^e«Bi 
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(Yamasaki K.Taga T,Hirata Y.Yawata H,Kawanishi Y.Seed B,Tanig 
uchi T.Hirano T.Kishimoto T(1988)Cloning and expression of human interle 
ukin-6(BSF-2/IFN beta2)receptor. Science, 241 :825-828. Fukunaga R, Ishizaka 
-Ikeda E,Seto Y.Nagata S( 1990)Expression cloning of a receptor for murin 
e granulocyte colony-stimulating factor. Cell, 61, 341-350) (c J: 0 ^S5"f 3 d 

T 5. J e^id^'J * #flr L s *tl&£UZyt*) 3DNA££-f&U ^DNA^^D — LT 

cDNA^-f 77 'J— ->^-r-2>^i:(3 J: »j N &$SB£cd* >JV7ft£.1&G 
>M^K^=J— KT3DNA£f#3C ii^oJ^T-fe-So 

r«y h^ffl^fcX^ u — (Wrighton NC; Farrell FX; Chang R 

; Kashyap AK; Barbone FP; Mulcahy LS; Johnson DL; Barrett RW; Jolliffe LK 
; Dower WJ., Small peptides as potent mimetics of the protein hormone er 
ythropoietin, Science (UNITED STATES) Jul 26 1996, 273 p458-64. Verdine 
GL., The combinatorial chemistry of nature. Nature (ENGLAND) Nov 7 1996, 
384 pll-^ Hogan JC Jr. .Directed combinatorial chemistry. Nature (ENGL 
AND) Nov 7 1996, 384 pl7-9) (c«t «3 *&BM<D? yj*? Wlzte&-t 3-ftilr$)£* 

*^BJOVEGF-Dc7)fiJffl^t LTIi, £ £ VEGF-DjSiH^£VEGF-D>t{K^*tl£E 
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# v — a y f? 4 )i x m , ffl ^ £ ft & „ 

*U*&^±S2©U h o-W^;*^ 'J V— A?£, * *7 'J*'V— A&.r 
? — (C & $J m. (i ft ^ pAdex 1 c w -^pZ I Pneo & if© ^ * 9 — ifitff M T- & & o 

£ f>&3*36BJicE>*iJffli££: LT{i.VEGF-D*>;^ff©lMfl2l$f1^£*'Jffl LT 
>VEGF-D# >^^7% J ^^<DTzizz^ h £fiJig?£«!?, BJlflltTfSJ&tSiSM^ **l^ti36 
I&MI®©j£lfo£&tC/&fflT3C £-^\VEGF-D* >^ff<Dtftffc^T>*=j*-;* h 

C4*t5»IOlS*j|iJi: LT*iJffl-f &C:h£#;t £>tl£o ££VEGF-D<9ln(££ 

flJ^fcjfcSfctcJ: VEGF-D^^^^tcJ;S^S£7)sfBfr(c^ffl-ri,c:i:^#^.f> 

o 

Ellli, VEGF-DSfc^, =&EST12^J. d-~ >7\zm^tz7^4 -7-<DP*g 

E12(i> EST (H24828) £Vm-Cii(D7 5. J ^i^y<9i£&£7fx-f DxiT-fc-So 
EI3«U VEGF-Digfc^i:> dft £ T $g£ £ tvfcVEGF? t ~ 'J -£J8f#-f 

m =f t (D t x j m&in (D it n £ ^ r la -e & & <> 

H14att, VEGF-DCDi^TKtiT'D ^ h^^-T0T-$>5o ^4b&, VEGF-D£>v 
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[ffcfiStf! 1 ] TFASTA& tc «fc 4 * P i>— tftSt 
VEGF -C >K fflU CC # q£ -T ^ r B R3P(Balbiani ring 3 protein) 'J fcT— h j 
btlZzi >-t>-y-^ge?iJ$:SC TCGPNKELDENTCQCVC (&I?Wf:3) j £UoK?iJ 
&I9tfrU Genbank^— X (1996*£2E29B3K&) *O^EST&VSTSE3?!l% 
TFASTA& (Pearson and Lipman. Proc. Natl. Acad. Sci. USA 85; 2444-2448(1 
988)) T^lfco tftfK*#ttJ£tT©fc©&fll^fc (Ml) o 





Sequences: 


392,210 


Symbols: 


135,585,305 


Word Size: 


2 


Gap creation penalty: 


12.0 


Gap extension penalty: 


4.0 



Ztomm. -©=3>-t>it^ie^iJ>S:Z3-h--r^i:%x?)n^EST(Accession No 
.H24828)£ ja^fc L£o Z\(DWIFU& l"The WashU-Merck EST Project j{z<t-^"C^ 

K^l^Stc^ t>(cNCBI© runiGenej t «fc £t&?fs£fT-5 fc, |fij-igfc^& *©EST 
£%z.t>tlZ%mtK Z\(DESl^Sb±^X'5m [T64149, H24780, H24633, H248 



WO 98/02543 



PCT/JP97/02456 



11 



28, T64277 (1996.3. im&) ] &tiL$tlX^&Z tWfflLtz* C<Z>-5*>> T642 
77 £ T64149. H24828 hH24780li * ft*ftl^— * D - ><D5' IS^J i:3' SJU©*!^* 
-££>^d — >tfM hit-TX{it:*)e>^^i0.9kbT-$)ofe (1211) c 

$VEGF-C<DSB^Ji:^-<T^S J:104r^ y^4 3 28fS©7'5; y^^-g[UT^>9 (2 
7%) , LA^v^^^>-^^DU>l?^>^^M©mii^{3ftg^T^y^^ 

&mtz «fc ►> JI^jE L£EST(H24828)<7)lE?iJ£*l35' RACEffl©^^ W v-&t>"3' R 
ACEffi©^ *f v — (5' RACEffl : 5' -AGGGATGGGGAACTTGGAACGCTGAAT-3' (iE9"J*^:4 
h 3'RACEffl : 5'-GATCTAATCCAGCACCCCAAAAACTGC-3 5 (IB^J#^:5))^agstUfe (El 
1) o t ^|j^ffi*©^UA + RNA^f>JS$Jj^g|^*fflV^T, H«IcDNA£6-b£U $ 
^(C. ^(DWrM^lZTVT^— cDNA£fj&^£^£cDNAT-&£ f"Marathon-Ready c 
DNA.Lung (Clontech*tM) j $HiJ:L> ±Hcl7"^^T ^-SV7y7"^-7'7'f 
v— T <fc SAP- 17*^ -f v— (5' -CCATCCTAATACGACTCACTATAGGGC-3' (ffi*nj#*f :6) ) 

(El) Sffll>t, PCR£*rofco ±SEr*'7 , *-cDNArtfc:t±. 7^- 

7*3>T^-AP-lS?>*AP-23bVN^^U^"-rX-rS^A^?£-r?>o PCRli. 94°CT-1 
#<E>£&J1^ 94°CT30^\ 72°CT*4#<7)£aJl£5-y--f 94°Ctr30£k 
70 o CT-4^coja.a^51f >T 94°CT-20£h 68°CT-4^-C[)^a^25-9--r ^ 

;i/tf)l^-e*Tofco [fc/fb. Taqtf v— te*£UT. r Advantage KlenTaq P 
olymerase Mixj ©fttoOCx TjaKaRa Ex Taqj CiZMMWl) &.Timtt(D/<;y7 
T-^m^tzo ] ZCD&Zk. 5' ffl i: 3' {JPJtfX * ft* ft 1.5Kb, 0. 9Kb©i8Ttt-#i£i|i 
£ftfc„ Zft^BrH-^ r pCR-Direct Cloning System (Clontech*±S!0 j . r p 
CR-TRAP Cloning System (GenHuntertt^) j . Rtf rpT7Blue-T vector (Novag 
enttm) j fcffll^Tx *n?tl?n-->?Ltzo fcfc. 5'RACE»rK-£ r p CR-Di 
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rect vectorj IZ Z D — - > tr-t&ffeizlt, -CTGGTTCGGCCCAGAACTTGGAACGCTG 
AATCA-3'(IB?'J#^:7)j , jslxT r 5' -CTCGCTCGCCCACTAATACGACTCACTATAGG-3' (SS^iJ 
##:8)j ^=7^ v-fc LTfflV\ SlSfiS^ofco 

TABI PRISM Dye Terminator Cycle Sequencing Ready Reaction Kit with Am 
plitaq DNA Polymerase FSj&LF ^77 a DNA Sequencer (ABUiS^) j £ffli^TD 
NAia#J£#i5£Lfco 77^7- <^^-f*]CD/7^y- ( 5' -AATT 

AACCCTCACTAAAGGG-3' ( : 9), 5' -CCAGGGTTTTCCCAGTCACGAC-3' ( §e?ij# s§ : 1 
0))&Z>\ AP-2"7" v -< v— (5' -ACTCACTATAGGGCTCGAGCGGC-3' (IfE#|«:ll)K $ 
CWT©10««©Bi'5Ui^7'5'f v— (i2) , 





:12) 


5' 


- AAGTCTGGAGACCTGCT- 3 ' 


SQ2(iE^J#^ 


:13) 


5' 


-CAGCAGGTCTCCAGACT-3' 


SQ3(KfU#-^ 


:14) 


5' 


-CGCACCCAAGGAATGGA-3' 


SQ4(iB5U#-5- 


:15) 


5' 


-TGACACCTGGCCAnCCA-3 > 


SQ5(ifi?U#-^ 


:16) 


5' 


-CATC AG ATGGTAGTTCAT - 3 ' 


SQ6(K*JM 


:17) 


5' 


-ATGCTGAGCGAGAGTCCATA-3* 


SQ7(IE?iJ#J§ 


:18) 


5' 


-CACTAGGTTTGCGGCAACTT-3' 


SQ8(K5>J#^ 


:19) 


5' 


-GCTGTTGGCAAGCACTTACA-3' 




:20) 


5' 


-GATCCATCCAGATCCCTGAA-3' 


SQ10(K*J#-^:21) 


5' 


-CAGATCAGGGCTGCTTCTA-3' 
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zi— K US Z&fcTX'&^tz (la^'JS-^ : l&tfi£?'J## : 2) 0 Genbank^-* ^ 

-xiz&MZhT^^tz&zsmmt&m&zmiizTjiTc, mcDviGfyri u-tr 

£#r^tte^T-&£ 3 h#B£ o£ (El 3) o BI3ffcD i"HSVEGFj & 

, fc rvEGFj £JiU >~HSVEGF-Dj % l~HSVEGF-Cj , rnsVEGF-Bj (i, t r 
VEGF©*^P^*-£'fc& t h rvEGF-Dj „ t h r VEGF-Cj „ t h I~VEGF-Bj £^;h, 
^enffi-To THSPDGF-Aj tet rpDGF-Aj , r HSPDGF-Bj lith© r 

PDGF-Bj , r HSPlGF2j i±t h© rpiQF2j ZZtiZMtiTo £tz, UftZtitzBi 
5y*atfe*-e*Lfco VEGF-D&. ftiT'£Flt4'j#> Ki:LT^P-->^^nfe 
VEGF-C2: rSStN*^ P LTU5CfcA»6, Flt4 lx -te 7* — C^t5 

iBIiTKfi 7* p y h (g|4a) x StFvon Heijne©;£*£(von Heijne G, Nucleic Ac 
ids Res. 14, 4683-4690(1986))T^>^±^^7'5 L V Vim & £ (SI4b 

VEGF-C£lBj}il3£ t>teZ7n* v v > pj#£t$&& & ft£o 

[H1^J4] y— ff >^p y hMtir 

TpCR-Direct vectorj *$IZV79 p— - > ^tlfeS' fM0rM-<): b s EcoRVlzJ: 
oT^m£ft£^lkbp©$T>t£ [cr-"P] dCTPtc J: UffigHU 7D-7tltffl 
^fc 0 fit8!f± i"Ready-to Go DNA labelling beads (PharmaciatttSOj 
>^A7 , 7>fv-i£l: c t») / tTt3feo ""Multiple Tissue NorthernMTN )Blot-Hum 
anj „ r Human IIj r Human Fetal j ^ r Human Cell linej (Clontechtt 
SO £flHv r ExpressHyb Hybridization Solution (ClontechttilQ j *T-^i£ 
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[i£fi60'J5] *J!§Str ££VEGFH)*>/^f|GD|ggt 

20(7)7"^ >f -T— T5' -TCCAGATCTTTTGCGGCAACTTTCTATGACAT-3' (Efllft^ :22)j 
, T5' -CAGGTCGACTCAAACAGGCACTAATTCAGGTAC-3' ( He?!l« : 23 ) j £ U 

vegf cm(D7xsm9mEfre>i8mmcto%-rzmi&%mm{stzo w&nfcoN 

A^fcftJIWlftBglll^SallT^JlU *HISB*lRBanHIi:SalIt?JttaUfe7*7^ * 
KPQE42 (QIAGEN*±M) ri igat ion kit IIj (^JBiitt«) ^ffl^t^Lfc 
o f#&ftfc:T5** r* £*flgS SGI 9003 [ P REP4] (QIAGENttBO iCagAU £H£ 
^f^i:*? t> SSfifc L ^ * S h* (PQE42-BS3) £MiRL£o r^** KpQE 
42-BS3£A|§§®BL21 ( lnvitrogen#§<0 t|AL, lOOmg/1© t*^ ^ 'J > (ifcltffl 
T>tT^'J>± h >J^7A, tyHdKXttSO «r^trL Broths lOmlig* U *n&#f 
L^L Broth 200ml CUtK U feo 37°CT-1.5l#fTOitl£> IPTG£3mMhfc£ «t -5 KJft 
«t*A0^-r^e»{337 o CT-5BtFigigitUfeo illfe^ TQiAexpress Typell kit 

[^91109 6 ] *B§@tc £&DHFR-VEGF-Dg4t%*>/^!l|GD#6Jl 

t h VEGF cDNAO T ^ y g£89# Bfrfc 181 4 Hfl60iJ5 fc^Ur 

BanHIhSallT-MSLfeT"^^ ^ h*pQE40 (QIAGENtt^) t riigation kit II j ( 
^rlitttM) £ffl^T*S^Lfco mt>titz7z>X* K £*B§KSG19003[pREP4] ( 
QIAGENttM) CiAL, >)^U;777; h* (pQE40-BS 

3) £MiRLfco 7*^^^ r'pQE40-BS3£*fligBL21 ( InvitrogenftfiO iciJAL 
„ 100mg/l(7)fc:^ v "J > (?Ilfffl7>ty U P U BJ3*£MSI*±SO 
L BrothT-10ml*g#U -£ft££rLVM Broth 200ml iz W.M Ltzo 37°CT-1.5B$p B ^g 
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tz'ik. r QIAexpress Typell kitj ©7d h3-;VCfi£l\ Ni-NTA* =7 ATDHFR- 
[H»'J7] "7 VEGF-D cDNAO^P— ->^T 

TMouse lung 5' -stretch cDNA libraryj (Clontech#££)£1.5xl0 s pfuite^ Ltz 
THybond-N+j (Amershamtt^)7 <i (20cm x 22cm) £2*fcf£M Ltzo ^J50ng<7) 

human VEGF-D<DPvuIIB?itf-£ l"R ea dy-To-Go DNA Labelling Beads(-dCTP)j (Phar 
maciattl!i)T a 3? P-dCTP(Amersham«:^)T"^fi1JU3t*;©$:ro — 7£ IT TExpre 
ssHyb Hybridization Solutionj (Clontech#f^)£^68°Cfr £55°C^CD^ v 
ji> ^'J *W M— iss >^:Zmmn ^tzo 2xSSC, 0.05% SDS£flH^rST- 

Wfr?&m? ^;U*-£i$fe#Lfc&0.1xSSC. 0. 1% SDS£ffll>45°CT3#P B m# U7t 

0 THyperFilm MPj (AmershamttiO £:i§M££ffl^:7 — £-80Jg-C-Bfcgft 

(z^fiiLfco i^SILfcv A ^DNAti :7 b — h ^-f-fe — h TqiaGEN Lambda MAX 

1 Kitj (Qiagen#.^)£fflUT*fl!£Lfco -f >•$■— hDNA^EcoRIT'W^.'HLpUCll 
8 EcoRI/BAP (Takaratt^)t-9-^^ o-zi>^Lfe^ABI377v'-^>-9— (Perki 
n ElmerttSDCcfc »3lB^J$:5*^Lfeo ff^ftfc * a — ><Do *>a&-f &2{|S|<7)^ a 
— >fr£> v^XVEGF-D<D:£^£=J — K"T ScDNA=&Sfilfi)cb/io VEGF-D cDN 
A<£>i£SI^'J&mt 5. y^IB^J*K?'J#^:24(z^To 

[ mtef^'J 8 ] ^ y h VEGF-D cDNACD * o — ^ > ^7 

TRat lung lambda ZAP II vectorj (Stratagene*tS£)£1.5xl0 5 pfu^l,;£ r 
Hybond-N+j (AmershamttHO 7 -i ( 20cm x 22cm )£2*fc ft t£ Lfco ^l,ug©mo 

use VEGF-D cDNACD 1 -782bpfl3r J4 £ r Ready-To-Go DNA Labelling Beads(-dCTP)j 
(Pharmacia1±S!i)T-a"P-dCTP(Amershanttl^)T-^iaLfe*<^$:7-D — 7t LT r 

ExpressHyb Hybridization Solutionj (ClontechttSg)£^68 0 Cjb i £55°C-\©£ r 
7i^> hA>f yt) 94 -fcf-vs >*2KrP^ff ofeo 2xSSC> 0.05% SDS£ffll^ 
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ST-10#H4@7-r;b*-&ifcitLfcgM>.lxSSC. 0.1X SDS^ffl^45°CT-5^P u m^ 
Ltzo rnyperFilm MPj (AmershamttS0^*8M££ffl^7 -f — £-80J^T' — Bfc 

-XziggtLfco filfc^yr-f 7~7 P — XiE.coli S0LAR(Stratagene4±8l) 
fc/v>l/M— 7? i^ExAssist( StratageneftiO £ fij l^TpBluescript^iZJ tytftLL 
fc&ABI377i/-*>1t-(Perkin ElmerM)tc J; D igftiS^J^^ ufco 

hVEGF-D cDNA£%;i£;h,£i5d?UT&&o£#, K>£T'^A,TU 

-ecT\ 7 d — - >7T'%tefr-otzCjfc$ftffifr<Dcmh%m%tz&)lz rMarathon- 
Ready rat kidney cDNAj (Clontechtt^)*^> 7"U — h (z L5' 7*^ v— TQCT 
GCGAGTGTGTCTGTAAA(lB^iJ#^:26)j i:3'77^fY- r GGGTAGTGGGCAACAGTGACAGCA 
A(|"WI#*?:27)j *ffi^T94°C15?X 55°C30# N 72°C2^^40Isl^t) &lTPCR£ U 
feo f#?>*Xfc»Ttt-£pGEM-T vector(proinegatti!i)(C-lt7"7 P — ^>7"Lfcf^^ AB 
1377$/-* (Perkin ElmerttMJt: i t) E?U*i*^Lfco 7 »y h 

VEGF-D£7)C*vSgB^$#tf 7P — >T-ifcofc 0 7*v — 7/W 7*'; 7W-fcf— $/ 3 >T" 
f#£7 p — >tPCR-t"f#fc7 d — >CD^^*>?>^ >y hVE.G¥-V(D±M.*ik'&.Lfzo j* 
& L fc J£SiB?'J 43 J; V 81 j£ 7" * 7 ffi ffiJU % IBfij # ^ : 25 iz if* T . 

*«HSt:«J:»3, V£GF-CfcW.«&ffiratt*#ra#«fc*- w<**| (VEGF-D) & 
5»iOMC*H4Lt^5t%i?,ii5. *«^©jte^tt x VEGF-Ditte^ 
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mmmBms.m. ^^izi±miSRnmm(omm^^^^, %tz, vegf-d* 
t'cwrsfsi, &mmmizm&? z : #m<Dr&m. mtfnnftizpiT zr&m-p&m. 

-D 9 > J* 0 n £ J: V * <D JAfrtt VEGF -Dj££ £1& tz J: £ m t£ »r^<£>*tJ ffl * JWft 
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mm 



(3) «|JIM: C1-802PCT 

( 4 ) mm *5 : 

(5 ) mmn 

B *S ¥f& 8 ^s^&gl 1 8 5 2 1 6f 
(7) fSftB : 1 9 9 6^7^153 
( 8 ) BBJy©»[ : 2 7 

1B^J#-^ : 1 
IB^JCOS^ : 354 . 

: k MHomo sapiens) 
MfSicDaig :J|rt>(lung) 

Met Tyr Arg Glu Trp Val Val Val Asn Val Phe Met Met Leu Tyr Val 

15 10 15 

Gin Leu Val Gin Gly Ser Ser Asn Glu His Gly Pro Val Lys Arg Ser 

20 25 30 

Ser Gin Ser Thr Leu Glu Arg Ser Glu Gin Gin He Arg Ala Ala Ser 
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35 



40 



45 



Ser Leu Glu Glu Leu Leu Arg He Thr His Ser Glu Asp Trp Lys Leu 



50 



55 



60 



Trp Arg Cys Arg Leu Arg Leu Lys Ser Phe Thr Ser Met Asp Ser Arg 



65 



70 



75 



80 



Ser Ala Ser His Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp He 



85 



90 



95 



Glu Thr Leu Lys Val He Asp Glu Glu Trp Gin Arg Thr Gin Cys Ser 



100 



105 



110 



Pro Arg Glu Thr Cys Val Glu Val Ala Ser Glu Leu Gly Lys Ser Thr 



115 



120 



125 



Asn Thr Phe Phe Lys Pro Pro Cys Val Asn Val Phe Arg Cys Gly Gly 



130 



135 



140 



Cys Cys Asn Glu Glu Ser Leu He Cys Met Asn Thr Ser Thr Ser Tyr 



145 



150 



155 



160 



He Ser Lys Gin Leu Phe Glu He Ser Val Pro Leu Thr Ser Val Pro 



165 



170 



175 



Glu Leu Val Pro Val Lys Val Ala Asn His Thr Gly Cys Lys Cys Leu 



180 



185 



190 



Pro Thr Ala Pro Arg His Pro Tyr Ser He He Arg Arg Ser He Gin 



195 



200 



205 



He Pro Glu Glu Asp Arg Cys Ser His Ser Lys Lys Leu Cys Pro He 



210 



215 



220 



Asp Met Leu Trp Asp Ser Asn Lys Cys Lys Cys Val Leu Gin Glu Glu 



225 



230 



235 



240 



Asn Pro Leu Ala Gly Thr Glu Asp His Ser His Leu Gin Glu Pro Ala 
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245 



250 



255 



Leu Cys Gly Pro His Met Met Phe Asp Glu Asp Arg Cys Glu Cys Val 



260 



265 



270 



Cys Lys Thr Pro Cys Pro Lys Asp Leu He Gin His Pro Lys Asn Cys 



275 



280 



285 



Ser Cys Phe Glu Cys Lys Glu Ser Leu Glu Thr Cys Cys Gin Lys His 



290 



295 



300 



Lys Leu Phe His Pro Asp Thr Cys Ser Cys Glu Asp Arg Cys Pro Phe 



305 



310 



315 



320 



His Thr Arg Pro Cys Ala Ser Gly Lys Thr Ala Cys Ala Lys His Cys 



325 



330 



335 



Arg Phe Pro Lys Glu Lys Arg Ala Ala Gin Gly Pro His Ser Arg Lys 

340 345 350 



Asn Pro 



KfJ#-^ : 2 
ie?'J£>5£ : 2004 

%m<om : mm 

|g® ft : -*» 

r*Dv— : mm** 

iE5U©«3S : cDNA to mRNA 
lfc$?£i : fc. MHomo sapiens) 

m'Mcomm rwuung) 

4$&£3i-rie^ : CDS 
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#£{4 BE : 403 .. 1464 
&WL&&feL1zl3m :E 



CCAGCTTTCT GTARCTGTAA GCATTGGTGG CCACACCACC 


TCCTTACAAA 


GCAACTAGAA 


60 


CCTGCGGCAT ACATTGGAGA GATTTTTTTA ATTTTCTGGA 


CAYGAAGTAA 


ATTTAGAGTG 


120 


CTTTCYAATT TCAGGTAGAA GACATGTCCA CCTTCTGATT 


ATTTTTGGAG 


AACATTTTGA 


180 


TTTTTTTCAT CTCTCTCTCC CCACCCCTAA GATTGTGCAA 


AAAAAGCGTA 


CCTTGCCTAA 


240 


TTGAAATAAT TTCATTGGAT TTTGATCAGA ACTGATCATT 


TGGTTTTCTG 


TGTGAAGTTT 


300 


TGAGGTTTCA AACTTTCCTT CTGGAGAATG CCTTTTGAAA 


CAATTTTCTC 


TAGCTGCCTG 


360 


ATGTCAACTG CTTAGTAATC AGTGGATATT GAAATATTCA 


AA ATG TAC 


AGA GAG 


414 




Met Tyr 
1 


Arg Glu 





TGG GTA GTG GTG AAT GTT TTC ATG ATG TTG TAC GTC CAG CTG GTG CAG 462 

Trp Val Val Val Asn Val Phe Met Met Leu Tyr Val Gin Leu Val Gin 

5 10 15 20 

GGC TCC AGT AAT GAA CAT GGA CCA GTG AAG CGA TCA TCT CAG TCC ACA 510 

Gly Ser Ser Asn Glu His Gly Pro Val Lys Arg Ser Ser Gin Ser Thr 

25 30 35 

TTG GAA CGA TCT GAA CAG CAG ATC AGG GCT GCT TCT AGT TTG GAG GAA 558 
Leu Glu Arg Ser Glu Gin Gin lie Arg Ala Ala Ser Ser Leu Glu Glu 

40 45 50 

CTA CTT CGA ATT ACT CAC TCT GAG GAC TGG AAG CTG TGG AGA TGC AGG 606 
Leu Leu Arg He Thr His Ser Glu Asp Trp Lys Leu Trp Arg Cys Arg 

55 60 65 

CTG AGG CTC AAA AGT TTT ACC AGT ATG GAC TCT CGC TCA GCA TCC CAT 654 
Leu Arg Leu Lys Ser Phe Thr Ser Met Asp Ser Arg Ser Ala Ser His 
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70 75 80 

CGG TCC ACT AGG TTT GCG GCA ACT TTC TAT GAC ATT GAA ACA CTA AAA 702 
Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp He Glu Thr Leu Lys 

85 90 95 100 

GTT ATA GAT GAA GAA TGG CAA AGA ACT CAG TGC AGC CCT AGA GAA ACG 750 

Val He Asp Glu Glu Trp Gin Arg Thr Gin Cys Ser Pro Arg Glu Thr 

105 110 H5 

TGC GTG GAG GTG GCC AGT GAG CTG GGG AAG AGT ACC AAC ACA TTC TTC 798 

Cys Val Glu Val Ala Ser Glu Leu Gly Lys Ser Thr Asn Thr Phe Phe 

120 125 130 

AAG CCC CCT TGT GTG AAC GTG TTC CGA TGT GGT GGC TGT TGC AAT GAA 846 

Lys Pro Pro Cys Val Asn Val Phe Arg Cys Gly Gly Cys Cys Asn Glu 

135 140 145 

GAG AGC CTT ATC TGT ATG AAC ACC AGC ACC TCG TAC ATT TCC AAA CAG 894 

Glu Ser Leu He Cys Met Asn Thr Ser Thr Ser Tyr He Ser Lys Gin 

150 155 160 

CTC TTT GAG ATA TCA GTG CCT TTG ACA TCA GTA CCT GAA TTA GTG CCT 942 

Leu Phe Glu He Ser Val Pro Leu Thr Ser Val Pro Glu Leu Val Pro 

165 170 175 180 

GTT AAA GTT GCC AAT CAT ACA GGT TGT AAG TGC TTG CCA ACA GCC CCC 990 

Val Lys Val Ala Asn His Thr Gly Cys Lys Cys Leu Pro Thr Ala Pro 

185 190 195 

CGC CAT CCA TAC TCA ATT ATC AGA AGA TCC ATC CAG ATC CCT GAA GAA 1038 

Arg His Pro Tyr Ser He He Arg Arg Ser He Gin lie Pro Glu Glu 

200 205 210 

GAT CGC TGT TCC CAT TCC AAG AAA CTC TGT CCT ATT GAC ATG CTA TGG 1086 
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Asp Arg Cys Ser His Ser Lys Lys Leu Cys Pro lie Asp Met Leu Trp 

215 220 225 

GAT AGC AAC AAA TGT AAA TGT GTT TTG CAG GAG GAA AAT CCA CTT GCT 1134 
Asp Ser Asn Lys Cys Lys Cys Val Leu Gin Glu Glu Asn Pro Leu Ala 

230 235 240 

GGA ACA GAA GAC CAC TCT CAT CTC CAG GAA CCA GCT CTC TGT GGG CCA 1182 
Gly Thr Glu Asp His Ser His Leu Gin Glu Pro Ala Leu Cys Gly Pro 
245 250 255 260 

CAC ATG ATG TTT GAC GAA GAT CGT TGC GAG TGT GTC TGT AAA ACA CCA 1230 
His Met Met Phe Asp Glu Asp Arg Cys Glu Cys Val Cys Lys Thr Pro 

265 270 275 

TGT CCC AAA GAT CTA ATC CAG CAC CCC AAA AAC TGC AGT TGC TTT GAG 1278 
Cys Pro Lys Asp Leu He Gin His Pro Lys Asn Cys Ser Cys Phe Glu 

280 285 290 

TGC AAA GAA AGT CTG GAG ACC TGC TGC CAG AAG CAC AAG CTA TTT CAC 1326 
Cys Lys Glu Ser Leu Glu Thr Cys Cys Gin Lys His Lys Leu Phe His 

295 300 305 

CCA GAC ACC TGC AGC TGT GAG GAC AGA TGC CCC TTT CAT ACC AGA CCA 1374 
Pro Asp Thr Cys Ser Cys Glu Asp Arg Cys Pro Phe His Thr Arg Pro 

310 315 320 

TGT GCA AGT GGC AAA ACA GCA TGT GCA AAG CAT TGC CGC TTT CCA AAG 1422 
Cys Ala Ser Gly Lys Thr Ala Cys Ala Lys His Cys Arg Phe Pro Lys 
325 330 335 340 

GAG AAA AGG GCT GCC CAG GGG CCC CAC AGC CGA AAG AAT CCT 1464 
Glu Lys Arg Ala Ala Gin Gly Pro His Ser Arg Lys Asn Pro 



345 



350 
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TGATTCAGCG 


TTCCAAGTTC 


CCCATCCCTG 


TCATTTTTAA 


CAGCATGCTG CTTTGCCAAG 


1524 


TTGCTGTCAC 


TGTTTTTTTC 


CCAGGTGTTA 


AAAAAAAAAT 


CCATTTTACA CAGCACCACA 


1584 


GTGAATCCAG 


ACCAACCTTC 


CATTCACACC 


AGCTAAGGAG 


TCCCTGGTTC ATTGATGGAT 


1644 


GTCTTCTAGC 


TGCAGATGCC 


TCTGCGCACC 


AAGGAATGGA 


GAGGAGGGGA CCCATGTAAT 


1704 


CCTTTTGTTT 


AGTTTTGTTT 


TTGTTTTTTG 


GTGAATGAGA 


AAGGTGTGCT GGTCATGGAA 


1764 


TGGCAGGTGT 


CATATGACTG 


ATTACTCAGA 


GCAGATGAGG 


AAAACTGTAG TCTCTGAGTC 


1824 


CTTTGCTAAT 


CGCAACTCTT 


GTGAATTATT 


CTGATTCTTT 


TTTATGCAGA ATTTGATTCG 


1884 


TATGATCAGT 


ACTGACTTTC 


TGATTACTGT 


CCAGCTTATA 


GTCTTCCAGT TTAATGAACT 


1944 


ACCATCTGAT 


GTTTCATATT 


TAAGTGTATT 


TAAAGAAAAT 


AAACACCATT ATTCAAGTCT 


2004 



Bfi?'J#-*f : 3 
g6?U£>:R£ : 16 
Sitcom :7?y|| 

Cys Gly Pro Asn Lys Glu Leu Asp Glu Asn Thr Cys Gin Cys Val Cys 
15 10 15 



K?'J#*f : 4 

: 27 

%mv>m : mm 
mom. : -&m 



WO 98/02543 



PCT/JP97/02456 



25 



AGGGATGGGG AACTTGGAAC GCTGAAT 27 

nwrnn 5 

K^'J©^^ : 27 

§m<Dm : mm. 

GATCTAATCC AGCACCCCAA AAACTGC 27 

mmn : 6 

IB?'J©*£ : 27 

CCATCCTAAT ACGACTCACT ATAGGGC 27 



mnm^ : 7 

IE?'JcDfi£ : 33 
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CTGGTTCGGC CCAGAACTTG GAACGCTGAA TCA ; 

IE?'J#-s§ : 8 
■ESI© S3 : 32 

mnv>m mm 
h^n-;- -.mm®. 

1BSJ 

CTCGCTCGCC CACTAATACG ACTCACTATA GG 3 

m?m^ : 9 

fiBSJOS* : 20 

mwcDm : 

F^Dy- : MM* 

AATTAACCCT CACTAAAGGG 20 

I2?'J#^ : 10 
Ifi^J©^^ : 22 

Em&m : m& 
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CCAGGGTTTT CCCAGTCACG AC 



ffl?U#-3 : 11 

%mcom : mm 

E?'J 

ACTCACTATA GGGCTCGAGC GGC 

E?'J#^ : 12 
ffi^'J©^^ : 17 

AAGTCTGGAG ACCTGCT 

E*l#^ : 13 
i2?'J<Z)fi£ : 17 
gfi?'J©S : &IK 
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uwnmm : iitxDmm ^dna 

CAGCAGGTCT CCAGACT 

itl?<J#-*§ : 14 
M&}(D&g : 17 

mw&m : 

timomm : mcomm i^dna 

CGCACCCAAG GAATGGA 

ie^'J#^ : 15 
K?|J<E>S£ : 18 

%mv>®. : mm 
mom. : 

TGACACCTGG CCATTCCA 



i5?'J#-*f : 16 
IB?iJ£>fi£ : 18 
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CATCAGATGG TAGTTCAT 18 



mm^ : 17 

K^'jOft^ : 20 

ftwij©^ : mm 

mmmrn :ffe©«st ^dna 

ATGCTGAGCG agagtccata 20 



KTUM : 18 
iB?iJer>S£ : 20 

3!<Z)& : 

CACTAGGTTT GCGGCAACTT 20 



1B?|J#^ : 19 
ISf'jODS^ : 20 
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ffi*u 

GCTGTTGGCA AGCACTTACA 

IB?'J# ^ : 20 
ffiyjOg* : 20 

mn&m : 

GATCCATCCA GATCCCTGAA 

mm^ : 21 

BS#I©££ : 19 

%in<om. : mm 
m<Dt& : -«t 

CAGATCAGGG CTGCTTCTA 



k$u#^ : 22 
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l»id?ij <£> £ £ : 32 

m<om. -*ta 

TCCAGATCTT TTGCGGCAAC TTTCTATGAC AT 32 

UVm^ : 23 
ie?'J©^^ : 33 

mncom : 

CAGGTCGACT CAAACAGGCA CTAATTCAGG TAC 33 



K#]#-5 : 24 
IS^JCDM^ : 1581 

SB?iJOli5S : cDNA to mRNA 
1&m><DWBk :W(lung) 
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ttWL&&Tttt :CDS 
tf&tiLM. : 96.. 1169 
&MZikfeLtzJ58i :E 

TTCCGGGCTT TGCTGGAGAA TGCCTTTTGC AACACTTTTC AGTAGCTGCC TGGAAACAAC 60 
TGCTTAGTCA TCGGTAGACA TTTAAAATAT TCAAA ATG TAT GGA GAA TGG GGA 113 

Met Tyr Gly Glu Trp Gly 
1 5 

ATG GGG AAT ATC CTC ATG ATG TTC CAT GTG TAC TTG GTG CAG GGC TTC 161 
Met Gly Asn He Leu Met Met Phe His Val Tyr Leu Val Gin Gly Phe 

10 15 20 

AGG AGC GAA CAT GGA CCA GTG AAG GAT TTT TCT TTT GAG CGA TCA TCC 209 
Arg Ser Glu His Gly Pro Val Lys Asp Phe Ser Phe Glu Arg Ser Ser 

25 30 35 

CGG TCC ATG TTG GAA CGA TCT GAA CAA CAG ATC CGA GCA GCT TCT ACT 257 
Arg Ser Met Leu Glu Arg Ser Glu Gin Gin lie Arg Ala Ala Ser Ser 

40 45 50 

TTG GAG GAG TTG CTG CAA ATC GCG CAC TCT GAG GAC TGG AAG CTG TGG 305 
Leu Glu Glu Leu Leu Gin He Ala His Ser Glu Asp Trp Lys Leu Trp 
55 60 65 70 

CGA TGC CGG TTG AAG CTC AAA AGT CTT GCC AGT ATG GAC TCA CGC TCA 353 
Arg Cys Arg Leu Lys Leu Lys Ser Leu Ala Ser Met Asp Ser Arg Ser 

75 80 85 

GCA TCC CAT CGC TCC ACC AGA TTT GCG GCA ACT TTC TAT GAC ACT GAA 401 
Ala Ser His Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp Thr Glu 
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90 95 100 

ACA CTA AAA GTT ATA GAT GAA GAA TGG CAG AGG ACC CAA TGC AGC CCT 449 
Thr Leu Lys Val He Asp Glu Glu Trp Gin Arg Thr Gin Cys Ser Pro 

105 110 115 

AGA GAG ACA TGC GTA GAA GTC GCC AGT GAG CTG GGG AAG ACA ACC AAC 497 
Arg Glu Thr Cys Val Glu Val Ala Ser Glu Leu Gly Lys Thr Thr Asn 

120 125 130 

ACA TTC TTC AAG CCC CCC TGT GTA AAT GTC TTC CGG TGT GGA GGC TGC 545 
Thr Phe Phe Lys Pro Pro Cys Val Asn Val Phe Arg Cys Gly Gly Cys 
135 140 145 150 

TGC AAC GAA GAG GGT GTG ATG TGT ATG AAC ACA AGC ACC TCC TAC ATC 593 
Cys Asn Glu Glu Gly Val Met Cys Met Asn Thr Ser Thr Ser Tyr He 

155 160 165 

TCC AAA CAG CTC TTT GAG ATA TCA GTG CCT CTG ACA TCA GTG CCC GAG 641 
Ser Lys Gin Leu Phe Glu He Ser Val Pro Leu Thr Ser Val Pro Glu 

170 175 180 

TTA GTG CCT GTT AAA ATT GCC AAC CAT ACG GGT TGT AAG TGC TTG CCC 689 
Leu Val Pro Val Lys He Ala Asn His Thr Gly Cys Lys Cys Leu Pro 

185 190 195 

ACG GGC CCC CGC CAT CCT TAC TCA ATT ATC AGA AGA TCC ATT CAG ACC 737 
Thr Gly Pro Arg His Pro Tyr Ser lie lie Arg Arg Ser He Gin Thr 

200 205 210 

CCA GAA GAA GAT GAA TGT CCT CAT TCC AAG AAA CTC TGT CCT ATT GAC 785 
Pro Glu Glu Asp Glu Cys Pro His Ser Lys Lys Leu Cys Pro He Asp 
215 220 225 230 

ATG CTG TGG GAT AAC ACC AAA TGT AAA TGT GTT TTG CAA GAC GAG ACT 833 
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Met Leu Trp Asp Asn Thr Lys Cys Lys Cys Val Leu Gin Asp Glu Thr 

235 240 245 

CCA CTG CCT GGG ACA GAA GAC CAC TCT TAC CTC CAG GAA CCC ACT CTC 881 
Pro Leu Pro Gly Thr Glu Asp His Ser Tyr Leu Gin Glu Pro Thr Leu 

250 255 260 

TGT GGA CCG CAC ATG ACG TTT GAT GAA GAT CGC TGT GAG TGC GTC TGT 929 
Cys Gly Pro His Met Thr Phe Asp Glu Asp Arg Cys Glu Cys Val Cys 

265 270 275 

AAA GCA CCA TGT CCG GGA GAT CTC ATT CAG CAC CCG GAA AAC TGC AGT 977 
Lys Ala Pro Cys Pro Gly Asp Leu He Gin His Pro Glu Asn Cys Ser 

280 285 290 

TGC TTT GAG TGC AAA GAA AGT CTG GAG AGC TGC TGC CAA AAG CAC AAG 1025 
Cys Phe Glu Cys Lys Glu Ser Leu Glu Ser Cys Cys Gin Lys His Lys 
295 300 305 310 

ATT TTT CAC CCA GAC ACC TGC AGC TGT GAG GAC AGA TGT CCT TTT CAC 1073 
He Phe His Pro Asp Thr Cys Ser Cys Glu Asp Arg Cys Pro Phe His 

315 320 325 

ACC AGA ACA TGT GCA AGT AGA AAG CCA GCC TGT GGA AAG CAC TGG CGC 1121 
Thr Arg Thr Cys Ala Ser Arg Lys Pro Ala Cys Gly Lys His Trp Arg 

330 335 340 

TTT CCA AAG GAG ACA AGG GCC CAG GGA CTC TAC AGC CAG GAG AAC CCT 1 169 
Phe Pro Lys Glu Thr Arg Ala Gin Gly Leu Tyr Ser Gin Glu Asn Pro 

345 350 355 

TGATTCAACT TCCTTTCAAG TCCCCCCATC TCTGTCATTT TAAACAGCTC ACTGCTTTGT 1229 
CAAGTTGCTG TCACTGTTGC CCACTACCCC TGCCCCCCCC CCCCCCCGCC TCCAGGTGTT 1289 
AGAAAAGTTG ATTTGACCTA GTGTCATGGT AAAGCCACAT TTCCATGCAA TGGCGGCTAG 1349 
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GTGATTCCCC 


AGTTCACTGA 


CAAATGACTT GTAGCTTCAA ATGTCTTTGC GCCATCANCA 


1409 


CTCAAAAAGG 


AAGGGGTCTG 


AAGAACCCCT TGTTTGATAA ATAAAAACAG GTGCCTGAAA 


1469 


CAAAATATTA 


GGTGCCACTC 


GATTGGGTCC CTCGGGCTGG CCAAATTCCA AGGGCAATGC 


1529 


TCCTGAATTT 


ATTGTGCCCC 


TTCCTTAATG CGGAATTTCC TTTTGTTTGA TT 


1581 



BCfll#^ : 25 
iii^JOft^ : 1491 

smow : 

UPKD&m. : cDNA to mRNA 

*Hsft<Z)fIffi :W(lung) 

^^C^^TgB^ :CDS 
^ffilil : 270.. 1247 
Ef«£&£Lfc27i£ :E 
IBM 

GCCACCTCTT GATTATTTGT GCAGCGGGAA ACTTTGAAAT AGTTTTCATC TCTTTCTCCC 60 
ATACTAAGAT TGTGTGTGGC CGTGGGGGAG TCCTTGACTA ACTCAAGTCA TTTCATTGGA 120 
TTTTGATTAC AACTGATCAT GTGATATTTT TTTCCATGTA AAGTTTTGGG GCTTCAAACT 180 
TTGCTTCTGG AGAATGCCTT TTGCAACACT TTTCAGTAGC TGCCTGGAAA CAACTGCTTA 240 
GCCATCAGTG GACATTTGAA ATATTCAAA ATG TAT GGA GAG TGG GCC GCA GTG 293 

Met Tyr Gly Glu Trp Ala Ala Val 
1 5 
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AAT ATT CTC ATG ATG TCC TAT GTG TAC CTG GTG CAG GGC TTC AGT ATT 341 
Asn He Leu Met Met Ser Tyr Val Tyr Leu Val Gin Gly Phe Ser He 



10 



15 



20 



GAA CAC CGA GCA GTG AAG GAT GTT TCT CTT GAG CGA TCA TCC CGG TCT 389 
Glu His Arg Ala Val Lys Asp Val Ser Leu Glu Arg Ser Ser Arg Ser 



25 



30 



35 



40 



GTG TTG GAA CGT TCT GAA CAA CAG ATC CGC GCG GCT TCT ACT TTG GAA 437 
Val Leu Glu Arg Ser Glu Gin Gin lie Arg Ala Ala Ser Thr Leu Glu 



45 



50 



55 



GAG TTG CTG CAA GTC GCA CAC TCT GAG GAC TGG AAG CTG TGG CGG TGC 485 
Glu Leu Leu Gin Val Ala His Ser Glu Asp Trp Lys Leu Trp Arg Cys 



60 



65 



70 



CGG TTG AAG CTT AAA AGT CTT GCC AAT GTG GAC TCG CGC TCA ACA TCC 533 
Arg Leu Lys Leu Lys Ser Leu Ala Asn Val Asp Ser Arg Ser Thr Ser 



75 



80 



85 



CAT CGC TCC ACC AGA TTT GCG GCA ACT TTC TAT GAT ACT GAA ACA CTA 581 
His Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp Thr Glu Thr Leu 



90 



95 



100 



AAA GTT ATA GAT GAA GAA TGG CAG AGG ACC CAA TGC AGC CCT AGA GAG 629 
Lys Val He Asp Glu Glu Trp Gin Arg Thr Gin Cys Ser Pro Arg Glu 



105 



110 



115 



120 



ACA TGC GTA GAA GTC GCC AGT GAG CTG GGG AAG ACA ACC AAC ACA TTT 677 
Thr Cys Val Glu Val Ala Ser Glu Leu Gly Lys Thr Thr Asn Thr Phe 



125 



130 



135 



TTC AAG CCC CCT TGT GTA AAT GTC TTC CGG TGT GGA GGA TGC TGC AAT 725 
Phe Lys Pro Pro Cys Val Asn Val Phe Arg Cys Gly Gly Cys Cys Asn 
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140 145 150 

GAA GAG AGC GTG ATG TGT ATG AAC AC A AGC ACC TCC TAC ATC TCC AAA 773 
Glu Glu Ser Val Met Cys Met Asn Thr Ser Thr Ser Tyr He Ser Lys 

155 160 165 

CAG CTC TTT GAG ATA TCA GTG CCT CTG ACA TCA GTG CCC GAG TTA GTG 821 
Gin Leu Phe Glu He Ser Val Pro Leu Thr Ser Val Pro Glu Leu Val 

170 175 180 

CCT GTT AAA ATT GCC AAC CAT ACG GGT TGT AAG TGT TTG CCC ACG GGC 869 
Pro Val Lys He Ala Asn His Thr Gly Cys Lys Cys Leu Pro Thr Gly 
185 190 195 200 

CCC CGG CAT CCT TAT TCA ATT ATC AGA AGA TCC ATT CAG ATC CCA GAA 917 
Pro Arg His Pro Tyr Ser lie He Arg Arg Ser He Gin He Pro Glu 

205 210 215 

GAA GAT CAA TGT CCT CAT TCC AAG AAA CTC TGT CCT GTT GAC ATG CTG 965 
Glu Asp Gin Cys Pro His Ser Lys Lys Leu Cys Pro Val Asp Met Leu 

220 225 230 

TGG GAT AAC ACC AAA TGT AAA TGT GTT TTA CAA GAT GAG AAT CCA CTG 1013 
Trp Asp Asn Thr Lys Cys Lys Cys Val Leu Gin Asp Glu Asn Pro Leu 

235 240 245 

CCT GGG ACA GAA GAC CAC TCT TAC CTC CAG GAA CCC GCT CTC TGT GGA 1061 
Pro Gly Thr Glu Asp His Ser Tyr Leu Gin Glu Pro Ala Leu Cys Gly 

250 255 260 

CCA CAC ATG ATG TTT GAT GAA GAT CGC TGC GAG TGT GTC TGT AAA GCA 1109 
Pro His Met Met Phe Asp Glu Asp Arg Cys Glu Cys Val Cys Lys Ala 
265 270 275 280 

CCA TGT CCT GGA GAT CTC ATT CAG CAC CCG GAA AAC TGC AGT TGC TTT 1157 
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Pro Cys Pro Gly Asp Leu lie Gin His Pro Glu Asn Cys Ser Cys Phe 

285 290 295 

GAA TGC AAA GAA AGT CTG GAA AGC TGT TGC CAA AAG CAC AAG ATG TTT 1205 

Glu Cys Lys Glu Ser Leu Glu Ser Cys Cys Gin Lys His Lys Met Phe 

300 305 310 

CAC CCT GAC ACC TGC AGA TCA ATG GTC TTT TCA CTG TCC CCT 1247 

His Pro Asp Thr Cys Arg Ser Met Val Phe Ser Leu Ser Pro 

315 320 325 

TAATTTGGTT TACTGGTGAC ATTTAAAGGA CATACTAACC TGATTTATTG GGGCTCTTTT 1307 

CTCTCAGGGC CCAAGCACAC TCTTAAAGGA ACACAGACGT TTGGCCTCTA AGAAATACAT 1367 

GGAAGTATTA TAGAGTGATG ATTAAATTGT CTTCTTGTTT CAAACAGGGT CTCATGATTA 1427 

CAGACCCGTA TTGCCATGCC TGCCGTCATG CTATCATGAG CGGAAAAGAA TCACTGGCAT 1487 
TTAA 1491 



&mm^ : 26 

m.n<D%.$ : 20 

: mm 

GCTGCGAGTG TGTCTGTAAA 



%l?m^ : 27 
gE^JcDS^F : 25 

Em (Dm -.mm 
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B2^>J 

GGGTAGTGGG CAACAGTGAC AGCAA 
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